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(5 7) Abstract: 

PROBLEM TO BE SOLVED: To eliminate gradation difference within a display 
screen which is driven by a plurality of X driver ICs. 

SOLUTION: A liquid crystal device has a display section 28, which has plural X 
electrodes and plurality of Y electrodes, a master side X driver IC10A, which 
drives the plural X electrodes, a slave side X driver IC10B and Y driver IC12 
which drives the plural Y electrodes. The master IC10A has a display control 
signal generating section 1 60, which generates display control signals based on 
the signals from an external MPU, and an output terminal 182 (an input output 
terminal 180) which outputs the display control signals. The master IC10A and 
the slave IC10B respectively have input terminals 130, which receive the 
display control signals outputted from the master IC10A through external 
wiring 200. 
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«IBa»oxtiiiit5x H5-f;tt, 
1HrEaft©Y*S*B«rrSY H5-f At, 
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fllEvx^— I CfttfffiEii>&< tt> im<DXU-7l 
C©£*t3\ 

ME#*MPua»&©«sx-*tf»€?asns«jKfli 
r* < * * me xmm z h ? -r a t . so 

ltfEA7J*T*^LTA7JSftfc*^tWfl«^W:, flftE 
t&EajS«Ttt. mlE^T.*- I C&tft&E4>ft< th 

cn£3ySTSI8 2©#toK:ffitf«>«R0Y«ffi 
t. gftEttft©X, Y««»cJ:DKIftans*iR3t** 
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U 

mEv**- 1 ca, 

iSE'M<tfcifoxi'-^icn. ttrfsvx^-i 

^WE**^UTA*-r* A*SH^ *WT* Z.tZ¥f'& 
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WE**tt wfflr ^^«»3&» & ©tnE»*iM»«# s a* 
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mes^ffififi ***** s na«se <t fc«»i?rtB& aw 

MEAfflaiH^Rtf WBAflSB^ 6 A* 2 ft -5 ffifiE* 

wiaasiJii^Kiov^^-fcK^sftfctt^jctt. tt 

waaaKW^fcioxu-^tcKssftfcw^kitt, m 
aBAtu^saiT-iomca^awnB^AASftsjit* » 
i c. 

> K**A*$ft*-f >^-7x-XIU8Si, 

ltiiE7 Kl/7x0&^£©7 Kl/Xff^lCft^T, WE-f 
>^-7x-7.lElK*>6©S^x-3'*^#ii*ftSa 

^JH^Ui* 20 

*a$ftTl9E*sai5C«*Sft<5lWE7 i -^0**7 

WE«*ffl/ i EU*»6tt*tBaftfcfflE5 i -5't. WE 
A tU * fc It m E A * Mtt 6 A * S ft 5 fUES^ 

vx*-, 7.1 — :/©-:#a«jB#£ft*3Bfc*rc i i, 30 
ME*jRffl*Pfl«£jS«j&» 5> rofJE«^$fJ««^^tb^ 

WE»*iw»fli^iHiKA»6(o«ie*^«wfi#*ass 

•&*I*IS|53§5£[eI8&<!:. 

^•SfTb^ffiEa^SiJfflKi-^^A^SftSA^^t, 

iffErt»a«iHitt3&z;mEA*ai^ s> ©t&E«jsiw*ji 
t, 

e*»*np#^**«*«-f*-^tt!iican, me« 
«*fP«*4jat«icT*j« s ftfc ME*s«»«^*«ai 

naEa^a^tAo^u-^tcR^sftfc^ttt, m 

imxm 1 0 ] mxm 9 cs^x. 
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Kit 6 ft. 

SOEfflr^aiiRlsItttt, MEAttl*^. li9El*9gB>IJ£III 
KRtfMBAfcJH^ 6 A* S ft* gfrGX*MfMI*0 
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iWEa&WFKiDXU-^KRSESft&a^KW:. mf 

#«£-r*«jjUB»i c. 
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N#©Xtt@fcx-*ffi*£#M&T5©T-£>&o fcfc 
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S^^fflV^dtT, 7X3?-, CKTttfli 

[0018] z\<Dt%, nwmmm&T'owtem*^ 

[0 0 19] *5fii»©S6lC«10*«-C«, Jbi£Lfc3£ 
5. 

[0 0 2 0] **MOS6lC<fi©!IB*T?tt. ±^LfcS 
^SiOX F5K A»Cfflt»6n4a*KM I C££ 

[0 0 2 1 3 

mwoimmomm] «t> ^wommommiz?^ 

[0 0 2 2] (Sg l ©H;S£©^SI.) 01~07ll, 
[0 0 2 3] (8?||g«©£#«lg) m 1 «7ltf* 
SlfC^TctpC, ^(DftlSllt «fta*K 



4SM2001-92424 (P2001-92424A) 



(5) 

7 

7-rni ci o*<js«anfc*ji ; E5?3.-;p2 ot, u 
pu3 o ot>mm-$ntzWM®s&m®.3 o t, 

i-;U2 0 if$BiJ®8&S«3 0 

=i * £ * #1 tfWttt t 36fi9$ t « £5 K L #14 
(tf^^^A) 4 0 tTiUfKSns,, 9M£Sl|ft 
fflBf 4 0 KB 1 OSIffiA»6*ffilC|^*»5*^IfCfi¥»t3 

5£tT, J^S ; Eva.-;i/2 0 tEPJS'JUlS&XtK 3 0 to 

sa?-i3i±A««awk:»«sn*. 10 

[0 0 2 4] i&&*:i?zL-)U2 0 fct. 2tt©#^7,»£ 
2 2, 2 4|BJfc:««3fc#j*PT*S*ft2 6££fltLT 

S«ih'7-f/nci0^cOG (Chip On Grass) t 

[0 0 2 5] Jl^T, IKOSBlO^JfiO^ffltt^aSfHS 

*>h«« (XttS) t«ft©3=E>ttl (Yttffi) t 
[0 0 2 6] ^t, *»Htt&'TU%>/ , W5':/tt»a! 

ttfi«»ciB& , *\ mim (&m-mmm-&m) 

ttTFD 0»K^-f*-H) &t*©-«fP!HS TFT 

[0 0 2 7] e©M : Eva-^2 0 te, 0 1 6 \ZtpT so 

■SfcEHSn*. #tff«Bfll5 0 Ott. ttA^ffi2 8 
©ffi, §tSg&5 1 0, Eli£gC5 2 0, g|fHB5 3 ORtf 
7>ft54 0^ttS. fUT, MPU3 0 0H. 
7>^^"5 4 0lCTS1f$nfcm$S. **V»tt*ff«5 

;u2 0Kav>H7*-^*«^ttai«7 f -^*3ia-r 

So 

[0 0 2 8] (tt««^ F C©«J«) H 2 a, 

$tll«^g|5 2 8 t&H^F^'f A I C 1 0 t^iiS: 40 
il/TV»4. MKJ'fAIClOtLT, 2^<DXF 
5-fAIClOA, lOBt. -'3fflYK5'f/UCl 
2 ia6«K»J6n*. 

[0 0 2 9] 2O0XF5-fAI C 1 OA, lOBttjc 
*H-oiCTft«jJ«. fl-ffitoEHCioT. XK5 
-fA I C 1 0 Atf-?7>?- I C fcLTtMIU XF5-f 
A I C 1 0BA^U-yi CtLT&figTS. 

[0 0 3 0] HT, XH5-f A'l CI 0AHi2l;S 
-Tf^S*^a5 2 8©£¥t>©BI2 8 Al*|©X«@£l§g 
»-r<&t>©T?*D, CI 0BJ4**»OH so 
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352 8 Brt©X«aSK»f* ! bO!)T»*. 20©XF 
7^A'IC10A, 10Bl:tt*l;> MPU3 0 0*?, 

[0 0 3 1 ] 7^^-fJb5X F^-f A* I C 1 0AH 

iSMUifSUJMfl 8 2 ^5>LTn35SH^2 0 0 
fcffiaf*. ^LT, VX^-TSSXK^AICl 

0 AttllOAMf 1 3 OSjMT, 7.k-^T*i) 
XH^ytlClOBIill, m 2 (DXil^H- 1 3 0 , 

1 8 4^lt> *n-£n«*iBfflm-*tf«*a3n*. 

Sifc, 7X?-TJ5XI<7-l'A , lC10A(t YF5 
< Al 2©fc»©*;ftlWWt^£*>. Yh*7<A'I C 1 

2tciS]itTm*-rs«t5ti^oTt^. 

[0 0 3 2] (XKMAIC ©ftfflttIB?!) 0 3 tt, 
XH7-fAI C 1 OA, 1 0BfC*a!S:«***LTt» 
5. S3IC^^T. Xh*7'fA , IC10A, lOBttR 

[0 0 3 3] -i >$>-y x.—7s®$& 1 0 OKte, MPU 
3 0 0^5>©nv>F (7<K 'J — F3V>F£3- 
tf) RXfij 1 —* <Jk^-$m$7 F UX^r-^Sr-a 
tr) *5, if 1 0 2, 1 0 3^LT-/'J7MfettA 
^l/^TA^J^nS. d©-f>^ — 7i- 7.ESS1 0 0 
«. 3^>Kx3-*', k^X^^f€r-&trCt*iT€ 
•5. 

[0 0 3 4] g^ffl^^E'J^JAifRAMl 10H, 0 2 
SC^-f HS 2 8 ASfi:H2 8Bft(Diiti:Mt5^ 
J E'J*-?S^tt< t&WL-THS. MPU3 0 0fr£-f 
>^-7x-XIhIK1 0 0, I / OA 7 7 7 1 1 2 Sr^T 
LTA7j$n-5a^x— MPU 3 0 0j&»S.©7'f 
Fn-7>Ftc:So*#, *7A7HU7@K114, n — 
7 FI^X[5]8§1 1 6#>£©7 h'l/7,l;foTRAMl l 
0{C##j^^nS. RAMI 10lC##iX^nfc 

iff-^*MPU3 o oMizm.&mTz\t m 

PU3 0 0j6»6©U— F3V>Hfcai^#, TJ^ATF 
1/T.IeISSI 1 4, o — 7 F1/X08&1 1 6fr"b©7 HI/ 

xctoTRAMi i o ADa^x-^^Riwasn 

[0 0 3 5] RAMI 1 OlcW^&^ttfca^-^tC 
X-3l>T*^BiW*Ktt. Fl/XBE&i 1 8^ 

<E>© 1 >Jg£©7 F^Xfl-Sf^S^T* RAMI 

i oi*i©a^x-^AU 7-r>»g!*-tii$nTF7-fA- 
i 2 oi:«$ns. 

[0 0 3 6] FUXBSSl 1 8&tf F5-T Al 2 

0T©»ftU:, ±jzBLfc£*fWWt^#&gt&5. d 
©S^ftJWI^tLTWU 0 4 tC7Kl"<t 5 \Z. 7 7fA 
JV7.LP, 'Jt7h«§RES, KIUMWI*GCP;& 

©S^©JP«^«. ^JzETSilOX F7-TA*1 OAOg 

7n&mmm£i&& 1 6 o tttiss n, 0 2 tc^-Tct 3 

fwAtiJ7J^18 0 (0 6tC^-rm73«Tl 8 2) 



ft 83 2001 -92424 (P2001-92424A) 



(6) 

9 

0. 561 3 0 ^ITX K5-f A* I C 1 0 

AlCA^ftS., — AU— 3/££SX K7-fAI C 

1 OBTIt 1H^2 0 OR^KDAAS^l 3 QRZt 
Aiti^SgTl 8 0 (0 7K^-fSS2©A±l«Tl 8 4) 
S^LTA^S*!*. 

[0 0 3 7] *jS7KUAII(&1 1 8H 9y97WA 
LPKBWS-frTl 5-*>©tt*tHU7'Kl'A*Jil£fli 

[0 0 3 8] 0511 K7<n 1 2 0 ^-T^Dy^EI io 

0K12 1, *^>^i22, — m&mm& 1 2 3 , u 

1 2 4&tfL CD K^-f A* 1 2 5 £*-f-5„ 
[0 0 3 9] yy^\B\&l 2 1 H *jj*7 I* UAEHS 1 

[0 0 4 0] tl6>9 1 2 2H B4 5 fcfl*. 

tf4»W©Kf|tt£ft5rr5»£, 'J-fe-</ bff^RES 

hIilt*')>hU «R258B~45eS©#tf>h 

fit i l xvsmmmm ^ g c p £ # > h -r * . 

[0 0 4 1 ] -a*ffiigHn 2 3H WE^v^-iaifri 

2 1^f,Ol7i'>»©&f-5'It, mffB*^>^l 

2 2*>6©*!»h*t^-ai/fci*t. — atttaia 

* "L" ^8. "H" 's, »*lritt "H" ^6, "L" ^£ 

[0042] H4«, atts«*5-f >*fcsnirr-5» 

Oty/Vhf-^SEG (0 0) ~SEG (1 1) & 

^sn-cus. ft*,'sEG (00) \zm~3^Tmmz 
n* ex ©ifon tc epjo s n* urn ©&$&«&** t * * 

$n^>c SEG (0 1) , SEG (1 0) \ZS> 

-?Tte<$mffl&*£2ft. SEG (11) fC&oTtelt 

a^tsns. gftiet^FR^ "h" otiKu, 

B4fc*T±5K#l*BHIfcJSi;T, U-ty h/tMR 
ESSfcHB«MfPfi^GCPO4«T*«0fct. -ft 
^tBUJgSl 2 3©a*T**4«8i©«ilttSEG (0 40 
0) ~SEG (1 1) « "L" "H" CJEftLTfr> 
*. mz. ftt£mFR«> "L" ©fc*ttt. 04 

fc^-r«t^t. — a^asiHiKi 2 3©tu*T$.-5 4a^ 

©HMIttSEG (00) ~ (SEG (11) « "H" ;&» 

e. "l" kismet*. 

[0 0 4 3] 12 4(1 HRIftttllglft 1 2 

3©i±i^U^;PSr->7 h3-&. fMSWfcttLCD h'^-f 
A*l 2 5f-«fct>, S^ffl«iHl 2 6*f,©il&tEi;l 

\zm!&znz>z\t\zts.z>. so 
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[0 0 4 4] 0 2 K^T^lC, -7X^-{|IJ©X 

F5-f A* I C 1 0A*^Y h*7-f A'l 2fCH t^YC 
LK, YDATA36*A***14. li^fY S C L te0 4 tr 

D, S§YDATAttl7-f>03fcffl5:*tf-^TS 
04^^-TCOMn, COMn+lH YK^-f 
/U2^tT0 2l:^tn*|, n+l#@©3^> 
ttS (Yii) .Ktt»Sft*«**©»»*jSl,TV»*. 
[0 0 4 5] HI. IRtfHl 2H Xh'7-fA'IClO 
ASfcttl 0 B*i6X«*K:tt*&Sn«Bft«»S EG 
CI 2*»6Y«SICttl&Sn-5«»jft 
iCOM^fbTUS. 
[0 0 4 6] @11(1 AW5/:/«»S!*a8«-p©]K 

aK»tcffln6n*-t^>h«« (x«&) mwi&m 

SEGi, =HE>»K (Y*ff) mm&MCOMli&TF: 
VT^Z. C©^»j»JgS EG, COMtttpra«JE0 V 
£$tHEft5«©W<;H£*U COM-SEG«S 

<z>Mmzmn2nz>mi£tt£Z>. 

[0 0 4 7] 01211 f\»j ->^ffiS*^agfiT©fi6 

©Kft*iSK:ffi^6n*-fe^/>h«« (xtS) igf& 
tlSEGt, u^>mW. (Ytl) ffiE&SHBCOMt 
£^UTI^£„ £©iglbi£^S EG, COMIJ1/ME 

0 v$:-&triE©6ffi©ut;u$*-rs. 

[0 0 4 8] (*3Stl»fll^©^riSK-P^T) ±JfiLfc 
a^$lJi3|«^-LP, RES, GCP, FRU 
, 7*5XH5.'f/tI C 1 0A©£a%IMfl@*±j£flSl 6 
0©#-T£f££<n*„ 06 H ^^-T^SXH?^ 
A* I C 1 0 A©— g&£^LTI^-5. 

[0 0 4 9] 06 \Z7fit £ 5 ft^?i«fi^£j&gl$ 1 
6 011 M/SMSfl 6 2tby h^ny^A^Sdl 
f 1 6 4t»C«5«Snfc^->l«y-h 1 6 6**-T*. 
^dT. Xh'7-fA'IClOAIi M/SM«fl6 
2=£^tt(rJ:0 "H" BJtttSiltT, 7X^-1 
CiLT*tgT*J:3£«£Sn4. £©fc*, SgjggE 
1163, h^'n»^A*jpi 6 4^lTAA 
Kyh^Ds/^DCL K*^> H**— h 1 6 6 £ 
ai§LT, {s^vx^U-^1 68tcA*$n^,, «^ 
■^i^k-^16 8tt, -f >^-7x-7,[hI?S1 0 0*^ 
b©x-^ (fi-f^-fflty hlS, ff&KC©ftft 
^:) S^3-7>H (7^h37>K) <h, Hyh^Dy 
^DCLKtlcS^^T, ±a5bfc:a^$iJt3ffi^LP, 
RES, GCP, FR£MnuiAiTf5. ^*-T 
nH T^^-^SX^-fAIClOAtd M/ 
SIKSf 1 6 2* "H" i^tfSItT, S^ftijffll 

«*t±f£gi$l 6 o**-f^-y;u*jBKKje^nfcc:i:t 

[0 0 5 0] 0 7lC^-r±^tC, M/SlS?fif 

16 2A« "L" H^^nitXU-^i^-SX 
ClOBTH K-yfi'ayi'A^af 16 4*^OK 
•7 b9Uy{rifi1->\iy-bl 6 6<£aiSf 
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p, res, gcp, FRAstsE^n^K ittn 

tf, Xl/-yi45XK7^A'IC10BTH M/S 
1 625 "L" B/t<h-f3£iT\ lilMfi 

[0 0 5 1] (SE^fMWM^O&ii&KlO^T) 0 6&tf 

BJ03Ml:±, UJ73ST 182i:l2 <DA*$S"? 1 8 4 £ 10 
£*rf s&oi-rs. ^OAffl^S^l 8 0©#c»s5« 
0^A^AtB*«miHSSl 7 0«. 0 6 Rtfl! 7 Id^-T 
±5lCl, M/SMSf 1 6 2<D^SlC e toTlKI!lSrL 

1 8 4^f,©fl§tM/SIRSf 1 6 2^e.Offi^i 
©mSfnSriS^T^-M 7 3 t^tn. 
[0 0 5 2] ^UT. VX^-t^SX C 1 

OATH M/SMSf 1 6 25 "H" B^tTS^ 
tT, Atbft^HSS 1 7 0 \Z& D ft^ST 1 8 2 
*"5JI6«IBt*«— JBaoA^JB^ 1 8 4*»6© 20 
A^(Cj&)t)6-r, tT^-h 1 7 3©ffi?jte "H" m%. 

[0 0 5 3] ^ntttiSSK, Xl/-yt^XF5-fA' 
I C 1 0 BTlt M/SSiRMR 1 16 2 5 "L" I^i 

ti>utT, Affi^^^ms&i 7 0 irjco, *7^-b 

1 7 3^f,(^2 0X*Sf 1 8 4i^A*ilA«*(D* 
SHi*'Sn* Cr«t*3'6JI52 0A*«lhf 1 8 4*«A*pI 
*B4KSRifc*) -3EFT, (BMf 1 8 2M7Vf-f >K- 

[0 0 5 4] ^©ipiC, **»<DfiTB. 30 
t*SXH7^m C 1 0 A#*jSiMWg*§LP, RE 
S, GCP, RF^Ml, fn^CSSIClOA 
rtSBKT&ffl-rf (C, -B. M^SS^ 1 8 2*fl-LTtt« 

[0055] ^cT^tc, *i.«KtB*snfca^«iwflr 

^LP, RES, GCP, RF5, Xh*7<A'IC10 
A, 1 0Brt»fcA*"r*fc»O«Js£«:, H6Rr;ia7 

[0 0 5 6] #HJS©»J8-eWt, S 3 \Z7iiTm*%mi® 
5^1 4 05> 06R^07IC^-r7>Ky— h 1 4 0H 40 
TilSbTtsS. :ro7>h*y-M4 0H »1, flf 
2OAWfl 3 0, 1 8 4 5tf-LTA7j£ri3*;K$iJ 

»«**©bss[ 5 1 % h OT $> * „ 

[0 0 5 7] E)6(C^-r=t5lr. M/SMSf 1 6 2 
(CiO^X*- I CtUSSSnfcX K?-f A I C 1 

0 Attt. m 2 <DxtiiQ=F i8 4A> e>3t*fi5wm##A 

a>e>7>h*y-h 1 4 OfCA^SnSl&gte "H" @£ 
ftoT, 7>py-M4 0*>5lt il«A 



W&gH 5 0 5^LT, S^7 KU-7.11S&1 1 8, H 
5lV\*l 2 0«tl4. 

[0 0 5 8] H7f~*-rj:5, M/SMS?1 

6 2(CJ;07.W-7 P I CtlT^SntX h*7-fA* I 
C 1 0 BTH !S§2©A?J)ffi^l 8 4*<A*HI6«IBT? 
ft^T, 7>Ky-M4 0l:««l, fg2©A 

30,1 8 4*>s*3Mfl»«^a«#i&an, * 

«*7H1/XHIH 1 8, K7-TA-1 2 OtCttSSSn 

•So 

[0059] (a*tt*BfcTBffirtT»*3S*«*i;*a 
7-f;nc6i OT©«7KSiJWt^©3lJi«. wgBga^ 

OfiS[&lX*«k:J:oT*-r*-*T, Xl/-7"CXF 
7<A I C 6 2 0T©«iS*IWffi*©iIIitt» fiSBiBII 
I'SnAT^BBIE^ 6 4 0 cDS£t&tf«Sic ioTif 
3. Z\<DtzSb. Wt>fr\Z7>U-7M<DX F^-f A* I C 6 

^-#J©X h*7-f A* I C 1 0 A£Jfc«LT*#t>. 

[0060] i8H 010 

fcfitsT. ■€-n-€ r tl, #*©X F5-f/\*I C 6 10, 6 

2oict. -*¥*se«im (aK«M) n\z>kvtcmm 

SMfGCPi, *mci0ff6ft4OTSEG (0 
0) tZT^LT^Z. 

[0 0 6 1 ] XFMm C6 1 OTttBBHWWe^G 
CPA©I«^ftH©K»l/T, XH?-f;tI C6 2 
0 T«Pg|f fHfP«-5fG C P B ©jIJSSAtA^ V>. 

[0 0 6 2] Xh'7'fAIC6 1 0, 620 \ZX-ttl^ 
tt£-f£{s^SEGA (0 0.) , SEGB (0 0) ©it. 

% ±.ifi X) x v v «, -tn^natfc-r * «w«!i»«*i g c 

PA, GCPB©5i*.T^0^'r5>y t 1, t2(C«t 
ot^gSnS. fot, I^SEGA (0 0) <DiL% 
±&Q<D9'( ^>ift 1 fcJt'CT. fi^fSEGB (0 
0) ©Sf6±**0©^-f 5 >ift 2ttiinT^-5. 
[0 0 6 3] dCT*, -*¥^affiW (SttfflM) ©fi 
Y K^-fA 1 1 C 6 3 0^5>^ilA«n*BcDYSS 
tttlilSnSflfCOMnCi^TftgSil. 
COMnlffiXK7-fA'IC 6 1 0, 6 2 0^f,©Si 
^SEGlC^fflStlS. ftoT, -*¥£3l£»IM (S3? 
83ffl) OttNi t 0 tmm t 3 teiWIS EGK#iTe* 

So 

[0 0 6 4] CdT, X K^'fA'I C6 1 0 tCT^"T-5 
fflfSEGA (0 0) (Dammit. PSM t 1 t 3 tc 

M^BtF^xmjE (Ayf>^TBiSl) iCiot 

IC6 2 0tT4f4«fSEGB (0 0) ©PgUffi 
te, V%mt 2/0>£> t 3fdM-5^KxmiI U\y9->ifT! 

*-rs«s2) tc±oTit***a«k:a^#Kjfesn 

[0 0 6 5] ££5**. WZfriZS 1 =*S 2 ifcO, * 
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[0 0 6 6] («l©*JfiW»*fCTHiSrt©***i* 

a, si oir^-r^SffitcTKE^fcjg^M^, «it± 

[0 0 6 7] 0 2t*5^T, X K5-f A I C 1 0 AODtbS 
AJIT18 2*6, XH^A'IClOAroilfflA* 
5gf X K5-f A'l OBCD^l, W,2<D\t> 

Sf 1 3 0, 1 8 4$T©EM^nf'n, LI, L 
2, L3if5. H2j&»6W6*^«t5K. L1=L2 
<L3TJ&5. 

[0 0 6 8] ^©litlo'f, XK5-f7tI C 1 OA 
©il©AASfl3 0, Xh-7-fA'l 0BOJB1, JS 

2©AMf 1 3 0, 1 8 4K:*ft-£nA:&aft«»ii 
0 9{r^Tao-en^nGCPA, gcp 

B 1, GCPB2tn. 

[0 0 6 9] ±KEbfc3i0. ja*«?ssirEP5t)p$n«.« 

-eriGCPA, GCPB1, GCPB 2 ©tL^-T^O * 

t/ih <oftz>mm$m c p a©4-&t*«»5 5 

GCPB 1 *ffl«r»ntfJ:^Ct*«»*»-5. 
[0 0 7 0] *Z.T% **J60»*T»4, 03{C^-TS 
4 0 tbT0 6S^H7fc*t-J:'5tC7>Hy 
-H4 0*1U, H9K«-TJ:3t«n«!Hlfi^GC 
PB1, GCPB2«iiI«^t5^tT. PgiHffclfflfi 
^GCPB 1 ©St&T* t 0Xy-?£jM??-*J:'3KLT 

[0 0 7 1] untCfcO, XK7-fAIC10A, 10 

b iz^n^'nxti ^n^mummn<Dmiiim^ mm 

L<U 01 fC^T£#©H®2 8 A, 2 8BtCT»^ 

[0 0 7 2] A*. H 3 £55^6*2 0 OcDKfgftL 
1, L2S*L<L»atstt-t©«**tt<-r*«lt. 
BB££2 0 0 «Rfc£S*3EbT, SH^S 

[0 0 7 3] mi. !f§ 2 ©Artist 1 3 0, 18 

4 ^ e,-e-n-enA?3 $ iiMM©* ^> 2 a©a*sijp 

4 0tLTIl j&-rUt>7>Ky-MCB6*^. 09*. 
tf. B9£*11»glM!lW9^GCPB 1. GCPB 2© 
-*««t4X'f *>f T*^ Tt> ±K 0 
9 KTPgHf&Jflffs^G C P B 2 OS[%T**0 1? v£S 

i^fcWOf^. »*ir>tt. RMHM»ItGCP4ifl) 



(8) 

;</ 

*3ic«^ajRia»*«ijaETntf*ir». 
[0074] m2<D$£m<D&m) 01311 xh?^ 

A'IClOA, 1 0B©E»2 0 0£, H2ittS&& 

EH2 0 0©&Ei©fi$lt L 2 <L 1 <L 3 T 
j&O, L3-LKLl-L2ttt9TH5. ffioT. 
H13C*tEI(lW©i^i:tt. KWftOllfl^GCP 

A, GCPB1, GCPB2«01 4lC^-ril0i:& 
10 •&„ 

[0 0 7 5] «fcoT, XH?'fytl0ACTffll>6hfi 
PMHWIIflHJGCPA©ilt%T*«D^-f 5>yteifi«r»St 

5t*«d s >^*#-r*KBnw»m^G c p b 2 * 

[0 0 7 6] *rZ-U, mi 3. 01 4 J^Ttl'&KH 

h 3 fcjs-ra«iiu& 1 4 o ti/Tt7y-h*iK 0 

1 4K^T«t3K:»IM(l*P«^GCPB 1, GCPB 2 
©MMmefcSZfc-ff, Pgp$!lffllfg^GCPB 2®a-6 

20 [0 0 7 7] 01511 31OXK7'f;U0A, 10 

B, 10C*»«l/ft«€wl/W5. £©«£, «P* 
©XF5^A'10A$7X^-tU fCBBOXh'7 
-f/UOB. 10C^W-^tt4ii#T*«. Z. 

XH7-fA'l 0Blii2©AM^l 8 4^5, 
©a^*Jffll«^ (GCPB2m) SrS&U Xh'7 

-f a- i o c am i © atjsshf- i3o*6 (D^mmmn 

(GCPBl5:§tf) ilRl/ft*!J», SXh'MAl 
OA, 10B, 1 0 C£TfflV>£>nS#JAtf|gBBf&lfflK& 
fGCP ©j£-&T# 017 3>©iaiSHtH:d>fc < fc <3 > H 
so nicJ:9BifiA®ft*&ettMT£«. 

[0 0 7 83 d©*£, XKMAIOBTBSI, JR 
2fflA*Sfl 3 0, 1 8 4*^©jil£^©&.5*^$a 

«fflf 1 67 > py- h m^aKtagsi 

4 OiLTfflHSIt^Tfl). — #X K7-TA1 0 C 

t«, ft^atRussi 4 otiTt77-'-h$ffl^ntf 

<fct>. fc*, 30fflX H^-f A* I C 1 0 A, 10B, 1 

0C©iC«M*ll:t5l:H «^a#?lElS& l 4 o 

[0 0 7 9] (S3 ©HJE©^<£) 01 7 H #SB9i© 
JB3 0*!fi©»S8»Cfll*«ftli«B**UT^*. 017 
K^Tcfc^K, 7X^-ifflX1^7'fA , 4O0A©Affi 
7j3s5T18 0 (HiAMi^l 8 2) *»6ffl*Sn***« 
»«*tt. 7.l/-y<M©X h*7^A*4 0 0 B©fgl©A 
3 0S^2©AMf 1 8 4 (AHJaJTfl 
8 0) ^LTX H 7-f A' I C 4 0 0 B t:A*$n5„ 

[0 0 8 0] 018 Rr/0 1911 017 X K ^ 

'fA*IC4 0 0A, 4 0 0B©— gB©7D-y^0$r^L 
so T&D, 0 6&tf0 7©7o-yi7<h|ig-*8fig£*rr£fc 
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[0 0 8 1] 018 l:*tX K7-f;tIC40 0Ai:| 
1 9{C^-TX F^I'A'I C4 0 OBttt^lcra— OflljsK 
ft*U M/sa&WFl 6 2£A*Sn*l&SfC«fco 

[0082] A'l C4 0 0 A, 4OOB2&J0 

6, H7 tffia-TSjStt, Affi^«m(lI?S4 1 0 ©|*Ig|5 

£ it, ft&wmm&4 2 o 

i, «^»JRH»tbT7>Hy-h4 3 0Xat*7'^ 
-M 4 0SKttfcrfC*5. 
[0 0 8 3] Xm*«»lel«&4 1 0 tt, Hi7J$» 1 8 2 
h7>X$7->3 >y— h 1 72^1(0 

1 8 4fr£><DXJjm j %$:M/sm$l%iL'¥-l 6 2**6©A 
*j*3*EIE3-&S-f >/t— * 1 7 6i^OHUB*l;l 

y- h 1 7 4 zmtz. AU*«j»iatt4 lottos 
gpa^mss4 2 o tA*s*5/u*ti/, ■*■©/■< 

ffc. M/SIjRigf 1 6 2A»6© "H" fcJ:oT:fr> 
t5f 3©b7>X5v>a>y-h 1 7 8S:W-r-5o 
[0 0 84] fol, •77^-fflOXF7'f;nC4 0 
OATH «*i*x*U—*l 6 8j&»&©*jRIMf|flH* 
tt. IB A*? 1 8 2 £ftgBjiM[5l8&4 2 0 £fcA7j£n 
•So ^nCMlt^U- 7*#J©X H^-f A* I C4 0 0B 
THH7tH*lC. **S9W«**«SS 2 ©A^STf- 1 8 
4S5>UTA*$n*. 

[0 0 8 5] ft3$51MlH]S&4 2 011, 01 7fcX b*5-f 
A* I C4 0 0 ACttiTjfflT 1 8 2*»6XK7-f/t I C4 

0 OB^^lCAASf 1 3 0*"CK:5*EI*4 50T 
©EWiBJSMiH— t>L<ttififfiTaaKS;Ett, «^ 
ttfSlflH»«:3iSi3l**<b©T*<&. S^T, VX^-ffl 
©Xh*5-f A* I C4 0 OACifiOl 5 Ottt, ft 
a55i3g|HlSS4 2 0(CT31M$nfc«^$fJ««^ (GCP 
A£^tr) ^t7V- h 4 4 0 S^lTAAStli. 

[0 0 8 6] — 7>U—7M<DX K7-f A* I C 4 0 0 
BT'tt, £1 ©A7J^T1 3 0 &^LTl3iiO'M^ 
»7jkfflfflm^ (GCPBl^-^tT) t. m2<DAt>$g&? 

1 8 4 S^l/TlSiO* H**«»fl|f (GCPB2 
£#tf) <b#A7j$n. d©HJ6©^T«7> Ky— 

h4 3 OKADiWOl&Sittft&n*. ctoT, 
fcfpglBflsfflfl^G C P SfcUcStftttf, SI3£«©*i>teH 
Pgi$$fflfi^GCPB l©&5T**9Xyyj&*S&£ft 

5. i©*^k:rtaii3ai@»4 2 o©tB7a« "l" ttz 

-5J:5lC£3©h^>7.5 iy v-3 >y— h 1 7 8 ifiUM 
2n%(DT\ 7>H7 f -h4 3 0*^©i^ll 
- h 4 4 0 t^LTfflf««S» 1 5 0 KAASn-S. £ 
ol, Xh'7-fAI C4 0 0 AfCTfflt^nSFgSSSdP 

«^gcp a t mzm cmmmom^&m ^ta^w 



(9) 

[0 0 8 7] Ml 8&tf01 9JC^T7>h*y- 

F4 3 0H % 1 ©3feK©«HB©flS*aW?lHltt I40i 

[0 0 8 8] ±j«Lfc#»iJ!©JB3©2l;K©»tRTrtt. 
i*)g&«M[a8&4 2 0T©«<fi!J§*&?ISEi-r*;:£** 
JfiLK J:D»SL<«, ^©»M»^iii®±(CiS» 

io WBET#-6%>©*sJ:^. 

[0 0 8 9] fiLt, *56W©**©»»f3^T»MU 

[0 0 9 0] WAtf, *5^BJ^jg^«(cigffl-r^«^ 

-WtUT, 7^t^ *T FD t t/fc*#T»r3 

T, PtP**"J _ *IKk:«ti6*l*7 f — ^flt<» (DAT 
20 A) tfe&mn (SCAN) <fc£, 02 OKjSLTiS 

<. *^Bj©*M7t#ga«m^7t^*^i:b 

TMSS:ffl^5%©fC|Se)-r, EL (Xki7 
y-fc>X) 2b5ts«MMD (v-f ^nS5- rA< X) 

[0 0 9 1 ] *56«fitt±j*©«ft3t*««lCT» 

n^-r«» ! fo©(c^^-r. s. jR&£©2*»jjvr*%> 
©tferawtajiiTS*. £©•£©«*«»«*£« 

I CfcTfflU6n4flAtf7vf/^LPmi: 

[0 0 9 2] ±j£l/fcft*iffl»UCDXH7 
-fA*I CteAffiASS^l 8 0*«-r<5*>©T*-3fc*». 
Cin2:l±i73S^<t-r^C: tfeT**. £©*£. 71/- 
7"IC10B, 10C, 4 0 0GTI1 IlOAMf 
1 3 0frZ<D&m7r;fflWm^&\tl2n2>Z.£\ZtzZ>. 
tztzL. AWA#fl8 0*IUfti:. A1/-7*IC1 
0B, 10C, 4 0 0 BT«JB1. JB2©A*iH?-a»S 
« A7J$ft5iI}£M©&5*^f&JW«^©-;££gJRT# 

[0 0 9 3] *5893K«4« J F«S£b-Ttt, ± 

»b&i«iMMs*Kifi&r, ttasaft £©«»%¥£ 

so [0jB©f85W«tfft9i] 
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[01] *WA<D% 1 <Dnffi<DBm~&2>&ih3im<D®L 

[0 2] Bl l:^t«I«ll:«^6n4 2^fflX H5 
-f A* I C , —3 © Y H 5 -f A* I C ftltift Jl&ftffOSft 
IW«£^T0T;&-5. 

[0 3] 0 2l3f2O0XH7-fAI C tCiftaft^/S 

[04] 03C^tXl> , 7'f/tI C&tfY h*?-f A* I C 

[05] 03lC^-f h*5^A*©:7"Py^0T;&5<, 
[06] 02 IC^tVX?-«CDXF7<AI C©S5# 

:7*Dy:70T&&. 

[07] H2K*f7k-^flfflX K5-fAI C©BB# 

[0 8] i»»uBni«^©jijii*nK:fiHUfc*sa«jE 
© i* n * m w t z> rz # © m m m t & & . 
[09] wwto<Dm®Mz&ttTzrztb<DW)ft&mw? 

[010] «*O*«««Klffllr»6n*2-3<0XK5-f 

[011] /x y ->^BftS!*asitT©BaK»tfflv» 
en^>^i<ife^^*i-0Tab^. 

[012] /t«y->^ffi»)S?«SSeiCfflV^n-5ffiOffi 
Kj&^2r^-r0T^-5„ _ 

[013] H2ttt*a4E«flS;StHT»5. 

[014] 013 ffi^<D«^-©H®F«3CD«^|| 
£ & « T & fc * © M ft £ M m t -5 ft » © ft «S 0 T * -5 . 

[015] *ftw<D&2<Dmmo>Mmz&zmgkmm<D 
[016] 01 icv-fttASBatji ^ e-nst^ig© 
[017] *^Bj©^2©nig©^iiic^-5jKs^a© 



10 



20 



30 



[018] 017 lC^-r-77,^-ffllJ©X K7<A* I C© 
[019] 01 7lC^1-7.U—^'{BiJ©X K7-fA*I C© 
[02 0] TFD^Xi , 7f>^itS7i'T-fy 
[ft^©iK§d] 

10 iiggh^-f/tic 

10A 77?-I©XH7-fAIC 

iob 7i/-7ffloxF7'f;nc 

12 YK^AIC 

2 0 *ft^i?a-;U 

2 2, 2 4 ^7X1« 

2 6 ttA 

2 8 

3 0 En»J(ElS§S« so 



18 

4 0 

100 <>^-7i-7@K 
RAM 

I /OA7 7 7 
P-7 



1 0 2 
1 0 3 
1 1 0 
112 
1 1 4 
1 1 6 
118 
1 2 0 
1 2 1 
12 2 
12 3 
12 4 
12 5 

12 6 

13 0 

14 0 

15 0 

16 0 
16 2 
16 3 
1 6 4 
16 6 

16 8 

1 7 0 

17 2 
17 3 
17 4 
17 6 

17 8 

18 0 
18 2 
18 4 

2 0 0 

3 0 0 MPU 

4 0 OA 7X^-1©X A I C 
4 0 OB Xlz-^UfflXFJ-f/nC 
4 10 AaJ7Jtg&BS& 

420 ft&mm®& 

7>VV-h 



LCD K5-f A 
S§ 1 ©A7J«^ 

massif 

^2fflAMf 



4 3 0 

4 4 0 

5 0 0 
5 10 
5 2 0 

5 3 0 
54 0 7>ft 

6 0 0 J&HS^SB 

6 0 OA £¥#©®iffi 
6 0 0 B j5¥#0)Wm 
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[0 3] 



300 



163 




180 



112- 



l/O 



Z7" 



114 



in 



RAM 



■o-6-o-o-<> 



■ « • 



1 18 



140 



z 



130 



1/ 



~7 

126 



V 



"120 1SO 



[012] [014] 



ov 
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CLAIMS 



[Claim(s)] 

[Claim 1] Two or more X electrodes prolonged along the 1st direction, and two or more Y electrodes 
prolonged in the 2nd direction which intersects this, The display which has the electro-optics 
component driven with said two or more X and Y electrode, It has X driver which drives said two or 
more X electrodes, and Y driver which drives said two or more Y electrodes. Said X driver It has at least 
one slave IC which drives other parts of the master IC which drives the part of said two or more X 
electrodes, and said two or more X electrodes. Said master IC Based on the signal from Outside MPU, it 
has the display-control signal generation section which generates a display-control signal. Said master 
IC and said at least one slave IC The electro-optic device characterized by having the input terminal 
which inputs said display-control signal outputted from said control signal generation section of said 
master IC through external wiring, respectively. 

[Claim 2] In claim 1 each of said master IC and said at least one slave IC The memory for a display in 
which the indicative data from said outside MPU is written, and the display address circuit which 
specifies the display address of said indicative data which is read from said memory for a display and 
displayed on said display, The display-control signal which has the driver which supplies the data signal 
based on said indicative data read from said memory for a display to said X electrode, and was inputted 
through said input terminal is an electro-optic device characterized by supplying said display address 
circuit and said driver. 

[Claim 3] It is the electro-optic device which it is indicated by gradation based on said master IC and 
the Pulse-Density-Modulation signal from said at least one slave IC, and is characterized by said 
display-control signal generated in said display-control signal generation section including the gradation 
control signal for generating said Pulse-Density-Modulation signal by said display in claims 1 or 2. 
[Claim 4] Two or more X electrodes prolonged along the 1st direction, and two or more Y electrodes 
prolonged in the 2nd direction which intersects this, The display which has the electro-optics 
component driven with said two or more X and Y electrode, It has X driver which drives said two or 
more X electrodes, and Y driver which drives said two or more Y electrodes. Said X driver It has at least 
one slave IC which drives other parts of the master IC which drives the part of said two or more X 
electrodes, and said two or more X electrodes. Said master IC The display-control signal generation 
section which generates a display-control signal based on the signal from Outside MPU, It has the 
internal delay circuit which delays said display-control signal, and the output terminal which outputs said 
display-control signal before going via said delay circuit. Said at least one slave IC The electro-optic 
device characterized by having the input terminal which inputs said display-control signal outputted from 
said output terminal of said master IC through external wiring. 

[Claim 5] The electro-optic device characterized by making adjustable the amount of signal delay in said 
internal delay circuit in claim 4. 

[Claim 6] Electronic equipment characterized by having an electro-optic device according to claim 1 to 
5. 

[Claim 7] In the display drive IC which supplies a data signal to two or more electrodes, and carries out 
the display drive of the electro-optics component The interface circuitry into which the address data, 
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indicative data, and command from Outside MPU are inputted, The address circuit which generates an 
address signal based on the address data from said interface circuitry, The memory for a display in 
which the indicative data from said interface circuitry is written according to the address signal from 
said address circuit, The display-control signal generation section which generates a display-control 
signal based on the signal from said interface circuitry, The display address circuit which generates the 
display address of said data which are read from said memory for a display and displayed on said display 
based on said display-control signal, The driver which supplies said data signal to said two or more 
electrodes based on said data read from said memory for a display, and said display-control signal 
inputted from said output terminal or said input terminal, The selection terminal with which one side of a 
master and a slave is chosen, and the output terminal which outputs said display-control signal from 
said display-control signal generation section, When it has the input terminal into which said display- 
control signal is inputted from the exterior and set as a master with said selection terminal The display 
drive IC characterized by changing said display-control signal generation section into a disenabled 
condition when said display-control signal is outputted from said output terminal and it is set as a slave 
with said selection terminal, while said display-control signal generation section is made into enabling 
state. 

[Claim 8] The condition of it being replaced with and prepared in said output terminal in claim 7, and 
outputting said display-control signal from said display-control signal generation section, An 
input/output terminal switchable in the condition that said display-control signal is inputted from the 
exterior, The signal selection circuitry which chooses the transition state of one logic of said display- 
control signal inputted from said input/output terminal and said input terminal, The display drive IC 
characterized by inputting said display-control signal from said input/output terminal when said display- 
control signal is outputted from said input/output terminal when it has in a pan and is set as a master 
with said selection terminal, and it is set as a slave with said selection terminal. 

[Claim 9] In the display drive IC which supplies a data signal to two or more electrodes, and carries out 
the display drive of the electro-optics component The interface circuitry into which the address data, 
indicative data, and command from Outside MPU are inputted, The address circuit which generates an 
address signal based on the address data from said interface circuitry, The memory for a display in 
which the indicative data from said interface circuitry is written according to the address signal from 
said address circuit, The display-control signal generation section which generates a display-control 
signal based on the signal from said interface circuitry, The display address circuit which generates the 
display address of said data which are read from said memory for a display and displayed on said display 
based on said display-control signal, The driver which supplies said data signal to said two or more 
electrodes based on said data read from said memory for a display, and said display-control signal 
inputted from said input/output terminal or said input terminal, The selection terminal with which one 
side of a master and a slave is chosen, and the output terminal which outputs said display-control signal 
from said display-control signal generation section, The internal delay circuit which delays said display- 
control signal from said display-control signal circuit, The signal selection circuitry which chooses the 
transition state of one logic of said display-control signal from [ from the outside ] the input terminal 
into which said display-control signal is inputted, and said internal delay circuit and said input terminal, 
When it **** and is set as a master with said selection terminal While said display-control signal with 
which said display-control signal generation section was made into enabling state, and was generated in 
said display-control signal generation section is outputted through said output terminal The display drive 
IC characterized by changing said display-control signal generation section into a disenabled condition 
when it is inputted into said internal delay circuit and set as a slave with said selection terminal. 
[Claim 10] The condition of replacing with said output terminal and outputting said display-control signal 
from said display-control signal generation section in claim 9, A switchable input/output terminal is 
prepared in the condition that said display-control signal is inputted from the exterior. Said signal 
selection circuitry It is what chooses the transition state of one logic of said display-control signal 
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inputted from said input/output terminal, said internal delay circuit, and said input terminal. The display 
drive IC characterized by inputting said display-control signal from said input/output terminal when said 
display-control signal is outputted from said input/output terminal when set as a master with said 
selection terminal, and it is set as a slave with said selection terminal. 

[Claim 1 1] It is the display drive IC characterized by said signal selection circuitry containing an AND 
circuit in claim 8 thru/or either of 10. 

[Claim 12] It is the display drive IC characterized by said selection circuitry including an OR circuit in 
claim 8 thru/or either of 1 1 . 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the display drive IC at the electronic equipment list 
using the electro-optic device and it which used electro-optics components, such as liquid crystal. 
[0002] 

[Background of the Invention] For example, in the liquid crystal display, the gradation display including 
the binary display of white, black, etc. or a halftone display is performed. 

[0003] Here, using a liquid crystal device as an electro-optics component, a data signal is supplied to 
passive or two or more train electrodes (X electrode) which choose as a longitudinal direction one of the 
line electrode (Y electrode) prolonged by two or more, and it prolongs in a lengthwise direction in 
carrying out an active drive at coincidence, and liquid crystal is driven by line sequential. 
[0004] especially — recent years — quantity — thin — in order to offer the **** display screen, it is in 
the inclination for the number of X electrodes to increase. 

[0005] In this case, it becomes difficult to drive ail the X electrodes by one drive IC. A number of 
numbers which broke the maximum size (for example, about 20-30mm) which can manufacture IC chip 
by the permission terminal pitch (it is about 50 micrometers in the case of COG) are because it 
becomes the maximum of the number of external terminals. 

[0006] Grouping of the liquid crystal display section 600 which has 2-N X electrode is carried out to two 
in the 1st direction, and he forms two X driver ICs 610,620 which drive X electrode of N book, and is 
trying to drive X electrode for every group there, as shown in drawing 10 . 

[0007] Here, both the X driver ICs 61 0,620 supply a data signal to X electrode of N book based on the 
command and data from MPU (microprocessor unit) which are not illustrated, respectively. However, 
about the display-control signal, it is generating within IC. If it generates only by one X driver IC 610, it 
is sufficient for this display-control signal, and it calls a slave the X driver IC 620 as which this X driver 
IC 610 is inputted into the display-control signal from a master, a call, and the X driver IC 610 through 
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wiring 640. 

[0008] Moreover, a display-control signal required for the Y driver 630 is also supplied from the X driver 

IC 610 by the side of a master through wiring 650. 

[0009] 

[Problem(s) to be Solved by the Invention] According to the conventional technique shown in drawing 
10 , the difference might arise to the shade of screen 600A of the left half as for which a display drive is 
carried out by the X driver IC 610 among the liquid crystal display sections 600, and screen 600B of the 
right half as for which a display drive is carried out by the X driver IC 620. That is, in the drive of a 
normally white, screen 600B of a right half was whitish (thin display) compared with screen 600A of a 
left half. 

[0010] Then, even if the purpose of this invention supplies a data signal to an electrode, using a driver 
IC two or more, it is to provide with IC for a display drive the electronic equipment list using the 
electro-optic device and it which can reduce the shade difference produced in a screen. 
[0011] 

[Means for Solving the Problem] Two or more X electrodes with which the electro-optic device which 
takes like 1 voice as for this invention is prolonged along the 1st direction, The display which has the 
electro-optics component driven with two or more Y electrodes prolonged in the 2nd direction which 
intersects this, and said two or more X and Y electrode, It has X driver which drives said two or more X 
electrodes, and Y driver which drives said two or more Y electrodes. Said X driver It has at least one 
slave IC which drives other parts of the master IC which drives the part of said two' or more X 
electrodes, and said two or more X electrodes. Said master IC Based on the signal from Outside MPU, it 
has the display-control signal generation section which generates a display-control signal. Said master 
IC and said at least one slave IC It is characterized by having the input terminal which inputs said 
display-control signal outputted from said control signal generation section of said master IC through 
external wiring, respectively. 

[0012] The shade difference in the screen in the conventional technique mentioned above originates in 
the amount of delay of a display-control signal being greatly different with Master IC and Slave IC. It is 
because a display-control signal is inputted through external wiring with Slave IC in Master IC, using the 
display-control signal generated inside as it is. By difference of the amount of delay of this display- 
control signal, the difference arose on the electrical potential difference impressed to the electrode of 
each display of screen 600A of a left half, and screen 600B of a right half shown in drawing 10 , and the 
shade difference has arisen. 

[0013] According to this invention, Master IC and at least one slave IC have inputted the display-control 
signal supplied from Master IC through external wiring. For this reason, if the difference of the amount of 
signal delay in this external wiring is wired few, the shade difference in a screen can be reduced. 
[0014] In this invention, each of said master IC and said at least one slave IC The memory for a display 
in which the indicative data from said outside MPU is written, and the display address circuit which 
specifies the display address of said indicative data which is read from said memory for a display and 
displayed on said display, As for the display-control signal which has the driver which supplies the data 
signal based on said indicative data read from said memory for a display to said X electrode, and was 
inputted through said input terminal, it is desirable that said display address circuit and said driver are 
supplied. 

[0015] Although the timing in the timing which reads an indicative data from display memory, and the 
data signal generated in a driver will be dependent on both the timing of a display-control signal if it 
carries out like this, in this invention, this timing difference can be lessened between a master and a 
driver IC. 

[0016] This invention is effective especially when being indicated by gradation in a display based on said 
master IC and the Pulse-Density-Modulation signal from said at least one slave IC. In this case, said 
display-control signal generated in said display-control signal generation section will include the 
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gradation control signal for generating said Pulse-Density-Modulation signal. The shade difference in a 
screen can be reduced by lessening the timing difference of this gradation control signal between a 
master and a driver IC. 

[0017] Other modes of this invention delay the display-control signal generated by Master IC in an 
internal delay circuit, on the other hand, with Slave IC, are using the display-control signal delayed by 
external wiring, and lessen the differential delay between a master and the display-control signal used 
with Slave IC. Carrying out like this can also reduce the shade difference in a screen. 
[0018] If it can carry out adjustable [ of the amount of delay in an internal delay circuit ] at this time, it 
can adjust to the amount of signal delay depending on external wiring to Slave IC collectively. 
[0019] The mode of further others of this invention defines the electronic equipment using the electro- 
optic device concerning invention mentioned above. 

[0020] The mode of further others of this invention defines the display drive IC used for X driver of the 

electro-optic device mentioned above. 

[0021] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained with 
reference to a drawing. 

[0022] (Gestalt of the 1 st operation) Drawing 1 - drawing 7 show the liquid crystal equipment 
concerning the gestalt of operation of the 1st of this invention. 

[0023] (The whole liquid crystal equipment outline) Drawing 1 is the outline sectional view of the liquid 
crystal equipment as a display unit of a cellular phone. As shown in drawing 1 , this liquid crystal 
equipment consists of elastic connection members (zebra rubber) 40 which formed by turns the 
insulating section, the connector, for example, the current carrying part, to which the liquid crystal 
module 20 with which the liquid crystal display driver IC 10 was carried, the printed circuit board 30 in 
which MPU300 was carried, and the liquid crystal module 20 and a printed circuit board 30 are 
connected electrically. In the direction which goes to a front face, the laminating of a current carrying 
part and the insulating section is carried out to the Nagate ** by turns, and the elastic connection 
member 40 consists of rear faces of drawing 1 . By making a pressure act equally at the longitudinal 
direction of this elastic connection member 40, the terminals of the liquid crystal module 20 and a 
printed circuit board 30 are connected electrically. 

[0024] The liquid crystal module 20 has two glass substrates 22 and the liquid crystal display section 28 
constituted by closing among 24 the liquid crystal 26 which is an electro-optics component, and the 
liquid crystal display driver IC 10 is carried in one substrate 24 as COG (Chip On Grass). 
[0025] It is formed in the direction in which the gestalt of this 1st operation applies this invention to 
passive drive mold liquid crystal equipment, for example, two or more segment electrodes (X electrode) 
and two or more common electrodes (Y electrode) intersect the opposed face of glass substrates 22 
and 24 mutually here (refer to drawing 2 ). And image display is possible in the liquid crystal display 
section 28 by controlling the permeability of the pixel of each intersection of X and Y electrode by the 
electrical potential difference by which X and Y electrode are impressed. 

[0026] Here, this invention is not necessarily applicable not only like passive drive mold liquid crystal 
equipment but the active drive mold liquid crystal equipment which used 3 terminal components, such as 
one terminal pair network components, such as MIM (metal-insulating-layer-metal) or TFD (thin-film 
diode), and TFT (thin film transistor), as an active component. 

[0027] This liquid crystal module 20 is arranged so that the liquid crystal display section 28 may be 
exposed to a portable telephone 500, as shown in drawing 16 . A portable telephone 500 has the others 
and receiver section 510, the transmission section 520, a control unit 530, and antenna 540 grade. 
[ section / 28 / liquid crystal display ] And MPU300 sends out command data or an indicative data to 
the liquid crystal module 20 based on the information received with the antenna 540, or the information 
by which the actuation input was carried out by the control unit 530. 

[0028] (Configuration of a liquid crystal display driver IC) Drawing 2 shows the relation between the 
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liquid crystal display section 28 and the liquid crystal display driver IC 10. As a liquid crystal driver IC 10, 
two X driver ICs 10A and 10B and one Y driver IC 12 are formed. 

[0029] Although two X driver ICs 10A and 10B are ICs same from the first, with wiring with the exterior, 
X driver IC 10A functions as a master IC, and X driver IC 10B functions as a slave IC. 
[0030] Here, X driver IC 10A drives X electrode in screen 28A in the left half of [ which is shown in 
drawing 2 ] the liquid crystal display section 28, and X driver IC 10B drives X electrode in screen 28B of 
a right half. A command, data, etc. from MPU300 are inputted into both two X driver ICs 10A and 10B. 
[0031] X driver IC 10A which is a master outputs the display-control signal generated in the display- 
control signal generation section (it mentions later for details) to the external wiring 200 through an 
output terminal 182. And as for X driver IC 10B whose X driver IC 10A which is a master is a slave 
through the 1st input terminal 130, a display-control signal is inputted through the 1st and 2nd input 
terminal 130,184, respectively. Moreover, X driver IC 10A which is a master also turns the display- 
control signal for the Y driver 1 2 to the Y driver IC 1 2, and outputs it 

[0032] (Detailed explanation of X driver IC) Drawing 3 shows the configuration common to the X driver 
ICs 10A and 10B. In drawing 3 , the X driver ICs 10A and 10B have the following configurations. 
[0033] Through a terminal 102,103, the command (a light and a lead command are included) and data (an 
indicative data and address data are included) from MPU300 are serial or parallel to an interface 
circuitry 100, and are inputted into it. This interface circuitry 100 can contain a command decoder, a 
register, etc. 

[0034] The memory 1 10 for a display, for example, RAM, has at least the number of pixels in screen 28A 
shown in drawing 2 , or 28B, and the corresponding memory device. The indicative data inputted through 
an interface circuitry 100 and I/O buffer 112 from MPU300 is written in RAM1 10 according to the 
address from the column address circuit 1 14 and the row address circuit 116 based on the light 
command from MPU300. Moreover, the indicative data written in RAM1 10 can also be read to the 
MPU300 side, and an indicative data is read from RAM1 10 according to the address from the column 
address circuit 1 14 and the row address circuit 1 16 based on the lead command from MPU300. 
[0035] In order to carry out a display drive based on the indicative data written in RAM1 10, based on 
the address signal of the one-line assignment from the display address circuit 118, the indicative data in 
RAM1 10 is read by one line, and is supplied to a driver 120. 

[0036] In operating by the display address circuit 118 and the driver 120, the display-control signal 
mentioned above is needed. As this display-control signal, as shown in drawing 4 , the latch pulse LP, 
reset-signal RES, the gradation control signal GCP, the polarity-reversals signal FR, etc. can be 
mentioned. These display-control signals are generated in the display-control signal generation section 
1 60 of X driver 1 0A as they are mentioned later, and as shown in drawing 2 , once it is outputted 
outside through an input/output terminal 180 (output terminal 182 shown in drawing 6 ), they are 
inputted into X driver IC 10A through wiring 200 and the 1st input terminal 130 which are shown in 
drawing 2 . On the other hand, in X driver IC 10B used as a slave, it is inputted through wiring 200, the 
1st input terminal 130, and an input/output terminal 180 (the 2nd input terminal 184 shown in drawing 
Z). 

[0037] The display address circuit 1 18 is synchronized with the latch pulse LP, and carries out 
sequential assignment of the read-out address of one line. 

[0038] Drawing 5 is the block diagram showing a driver 120. In drawing 5 , this driver 120 has a latch 
circuit 121, a counter 122, the coincidence detector 123, a level shifter 124, and the LCD driver 125. 
[0039] The indicative data for one line read according to the address from the display address circuit 
1 18 is synchronized with the latch pulse LP shown in drawing 4 , and a latch circuit 121 latches it. 
[0040] When determining the gradation value of 4 gradation as shown in drawing 4 for example, a 
counter 122 counts Signal RES as counted value of the 1st shot while it is reset in reset-signal RES, 
and counts the gradation control signal GCP as counted value of - of 2nd shot the 4th shot henceforth. 
[0041] When each data value for one line from said latch circuit 121 and the counted value of the 
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coincidence detector 123 from said counter 122 correspond, the coincidence detector 123 changes the 
output to "H" from "L", or "L" from "H" based on the logic of the polarity-reversals signal FR. 
[0042] Drawing 4 is the case where polarity reversals are carried out for every Rhine, and segment data 
SEG(OO) -SEG0 1) for 4 gradation in the time of a straight polarity drive and a negative polarity drive is 
shown. In addition, since the actual value of the electrical potential difference impressed to the liquid 
crystal of the pixel driven based on SEG (00) serves as min, in the drive of a normally white, the pixel is 
displayed on white. Similarly, if it is in SEG (01) and SEG (10), it considers as a halftone display, and if it 
is in SEG (11), it considers as a black display, four kinds of gradation values SEG (00) which are the 
outputs of the coincidence detector 123 in falling of a reset pulse RES or the gradation control signal 
GCP according to each gradation value as shown in drawing 4 when the polarity-reversals signal FR is 
"H" - SEG (1 1) is changing from "L" to "H". on the contrary, four kinds of gradation values SEG (00) 
which are the outputs of the coincidence detector 123 as shown in drawing 4 when the polarity- 
reversals signal FR is "L" - (SEG (11) changes from "H" to "L".) 

[0043] A level shifter 124 will shift the output level of the coincidence detector 123, and, finally an 
electrical potential difference required for a liquid crystal drive will be supplied to a segment electrode 
(X electrode) by the LCD driver 125 based on the supply voltage from the power source 126 for a 
display. 

[0044] In addition, as shown in drawing 2 , Signals YCLK and YDATA are inputted into the Y driver 12 
from X driver IC 10A by the side of a master. Signal YSCL is a signal which synchronizes with the 1 
horizontal-scanning period (selection period) shown in drawing 4 , and Signal YDATA is data in which the 
head of one line is shown. Moreover, COMn shown in drawing 4 and COMn+1 show the wave of the 
signal supplied to the common electrode (Y electrode) of n Motome who shows drawing 2 through the Y 
driver 12, and n+1 Motome. 

[0045] the drive wave by which drawing 1 1 and drawing 12 are supplied to X electrode from the X driver 
ICs 10A or 10B — the drive wave COM supplied to Y electrode from the Y driver IC 12 is indicated to 
be SEG. 

[0046] the segment electrode (X electrode) drive wave by which drawing 1 1 is used for a principle drive 
with passive drive mold liquid crystal equipment — the common electrode (Y electrode) drive wave COM 
is indicated to be SEG. this drive wave — SEG and COM have the level of positive/negative 5 value 
containing intermediate voltage 0V, and serve as an electrical potential difference on which COM-SEG 
is impressed to the both ends of liquid crystal. 

[0047] the segment electrode (X electrode) drive wave by which drawing 12 is used for other drive 
approaches in passive drive mold liquid crystal equipment — the common electrode (Y electrode) drive 
wave COM is indicated to be SEG. this drive wave — SEG and COM have the level of six forward values 
containing minimum electrical-potential-difference 0V. 

[0048] (generation of a display-control signal) The display-control signals LP, RES, GCP, and FR 
mentioned above are generated only in the display-control signal generation section 160 of X driver IC 
10A which is a master. Drawing 6 shows a part of X driver IC 10A which is a master. 
[0049] As shown in drawing 6 , the display-control signal generation section 160 has NAND gate 166 
connected to the M/S selection terminal 162 and the dot clock input terminal 164. Here, by considering 
the M/S selection terminal 162 as "H" immobilization by external, X driver IC 10A is set up so that it 
may function as a master IC. For this reason, the dot clock DCLK inputted through oscillation equipment - 
163 and the dot clock input terminal 164 passes through NAND gate 166, and is inputted into the signal 
generator 168. The signal generator 168 can generate the data (number of sets of duty, the number of 
polarity reversals, etc.) from an interface circuitry 100 and a command (light command), and the display- 
control signals LP, RES, GCP, and FR mentioned above based on the dot clock DCLK. If it puts in 
another way, at X driver IC 10A used as a master, it will become that the display-control signal 
generation section 160 was set as enabling state, and equivalence by considering the M/S selection 
terminal 162 as "H" immobilization. 
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[0050] on the other hand, it is shown in drawing 7 — as — the M/S selection terminal 162 — "L" — in 
X driver IC 10B used as the fixed slave, the dot clock from the dock clock input terminal 164 does not 
pass through NAND gate 166 Therefore, in the display-control signal generation section 160 of X driver 
IC 10B used as a slave, the display-control signals LP, RES, GCP, and FR mentioned above are not 
generated. If it puts in another way, at X driver IC 10B used as a slave, it will become that the display- 
control signal generation section 160 was set as the disenabled condition, and equivalence by 
considering the M/S selection terminal 162 as "L" immobilization. 

[0051] (supply of a display-control signal) As shown in drawing 6 and drawing 7 , the input/output 
terminal 180 shown in drawing 3 is taken as the thing of explanation which has an output terminal 182 
and the 2nd input terminal 184 for convenience. The input/output-switching circuit 170 which switches 
the condition of this input/output terminal 180 has the transmission gate 172 driven by the logic of the 
M/S selection terminal 162, and OR gate 173 which takes the OR of the signal from the 2nd input 
terminal 184, and the signal from the M/S selection terminal 162, as shown in drawing 6 and drawing 7 . 
[0052] And in X driver IC 10A used as a master, while an output terminal 182 is output possible by the 
input/output-switching circuit 170 by considering the M/S selection terminal 162 as "H" immobilization, 
the output of OR gate 173 serves as "H" immobilization irrespective of the input from the 2nd input 
terminal 184. 

[0053] Contrary to this, by X driver IC 10B used as a slave, it is considering the M/S selection terminal 
162 as "L" immobilization, and an output terminal 182 is set [ to which input logic is being steadily 
outputted as it is for the 2nd input terminal 184 by the input/output-switching circuit 170 from OR gate 
173 (namely, the 2nd input terminal 184 will be in the condition which can be inputted) ] as a hi-z state 
(output disabling). 

[0054] Thus, with the gestalt of this operation, X driver IC 10A which is a master generates the display- 
control signals LP, RES, GCP, and RF, and is once outputting outside through an output terminal 1 82, 
without using it inside IC10A as it is. 

[0055] The configuration for inputting into the interior of X driver IC 10A and 10B the display-control 
signals LP, RES, GCP, and RF which are there, next were outputted outside is explained with reference 
to drawing 6 and drawing 7 . 

[0056] The gestalt of this operation constitutes the signal selection circuitry 140 shown in drawing 3 
from AND gate 140 shown in drawing 6 and drawing 7 . This AND gate 140 takes the AND of the 
display-control signal inputted through the 1st and 2nd input terminal 130,184. 

[0057] As shown in drawing 6 , in X driver IC 10A set up as a master IC with the M/S selection terminal 
162, a display-control signal is not inputted from the 2nd input terminal 184. At this time, the logic 
inputted into AND gate 140 serves as "H" immobilization from OR gate 173. Therefore, from AND gate 
140, the display-control signal inputted from the 1st input terminal 130 is supplied to the display address 
circuit 1 18 and a driver 120 through the signal feed zone 150 as it is. 

[0058] On the other hand, as shown in drawing 7 , in X driver IC 10B set up as a slave IC with the M/S 
selection terminal 162, the 2nd input terminal 184 is in the condition which can be inputted. Therefore, 
after a display-control signal is supplied to AND gate 140 from the 1st and 2nd input terminal 130,184 
and the AND is taken, the display address circuit 118 and a driver 120 are supplied through the signal 
feed zone 150. 

[0059] (Reason which a shade difference produces in a screen with the conventional technique) In 
drawing 10 which is the conventional technique, while producing delay of the display-control signal in the 
X driver IC 610 of a master with resistance and capacity of internal wiring, in addition to internal wiring, 
delay of the display-control signal in the X driver IC 620 of a slave is produced with resistance and 
capacity of the external wiring 640. For this reason, the amount of delay of the display-control signal 
clearly used by the X driver IC 620 of a slave side is larger as compared with X driver IC 10A by the 
side of a master. 

[0060] Drawing 8 shows the gradation control signal GCP produced within the 1 horizontal-scanning 
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period (selection period) in each X driver IC 610,620, and the signal SEG (00) acquired by that cause in 
the liquid crystal equipment of the conventional technique shown in drawing 10 , respectively. 
[0061] In the X driver IC 620, the amount of delay of the gradation control signal GCPB is large to a 
thing with little delay of the gradation control signal GCPA in the X driver IC 610. 
[0062] The rising edge of the signals SEGA (00) and SEGB (00) produced in the X driver IC 610,620, 
respectively is determined by the falling timing t1 and t2 of the gradation control signals GCPA and 
GCPB which correspond, respectively. Therefore, compared with the timing t1 of the standup of Signal 
SEGA (00), the timing t2 of the standup of Signal SEGB (00) is behind. 

[0063] Here, the die length of a 1 horizontal-scanning period (selection period) is determined by the 
signal COMn supplied to for example, n Motome's Y electrode from the Y driver IC 630, and this signal 
COMn is shared from both the X driver IC 610,620 to both the signals SEG. Therefore, the ** term tO of 
a 1 horizontal-scanning period (selection period) and the telophase of t3 are common to both the signals 
SEG. 

[0064] Here, the gradation value of the signal SEGA (00) produced in the X driver IC 610 is set up based 
on the actual value which becomes settled with the time amount x electrical potential difference (area 
S1 shown by hatching) from time amount t1 to t3. Similarly, the gradation value of the signal SEGB (00) 
produced in the X driver IC 620 is set up based on the actual value which becomes settled with the time 
amount x electrical potential difference (area S2 shown by hatching) from time amount t2 to t3. 
[0065] However, it is clearly set to S1 !=S2, and originally, though it is the same gradation value, 
gradation values will differ for every X driver. The shade difference stated with the conventional 
technique of drawing 10 originated in the above-mentioned thing, and is produced. 
[0066] (Reason for the ability to reduce the shade difference in a screen with the gestalt of the 1st 
operation) On the other hand, if it is in the gestalt of this operation, the shade difference stated with the 
conventional technique shown in drawing 10 can be reduced to extent hardly worried on vision. This 
reason is explained below. 

[0067] In drawing 2 , the output terminal 182 of X driver IC 10A to the 1st input terminal 130 of X driver 
IC 10A sets the wire length to the 1st and 2nd input terminal 130,184 of X driver 10B to L1, L2, and L3, 
respectively. It is L1=L2<L3 so that clearly from drawing 2 . 

[0068] It carries out to GCPA, and GCPB1 and GCPB2, respectively as the gradation control signal 
inputted into the 1st input terminal 130 of X driver IC 10A and the 1st and 2nd input terminal 130,184 of 
X driver 10B, respectively is shown in drawing 9 based on this relation. 

[0069] It depends for it on GCPA and the falling timing of GCPB1 and GCPB2, respectively as the 
actual value of the electrical potential difference impressed to the liquid crystal of a pixel shows a 
gradation control signal to drawing 9 , as mentioned above. Therefore, it turns out that what is 
necessary is just to use the gradation control signal GCPB1 which has the same falling timing as the 
falling timing of the gradation control signal GCPA used in X driver 10A. 

[0070] Then, he is trying to choose the falling edge of the gradation control signal GCPB1 with the 
gestalt of this operation, using AND gate 140 by taking the AND of the gradation control signals GCPB1 
and GCPB2, as shown in drawing 9 , as shown in drawing 6 and drawing 7 as a selection circuitry 140 
shown in drawing 3 . 

[0071] The amount of delay of the display-control signal inputted into the X driver ICs 10A and 10B, 
respectively was made almost equal by this, and the shade difference is abolished on Screens 28A and 
28B on either side shown in drawing 1 . 

[0072] In addition, make equal the wire lengths L1 and L2 of the wiring 200 shown in drawing 3 , the 
difference is lessened, and also wiring 200 may be changed for width of face, the quality of the material, 
etc. for every area, and a wiring differential delay may be lessened. 

[0073] Moreover, as a signal selection circuitry 140 which chooses from the 1st and 2nd input terminal 
130,184 the transition state of one logic of two sorts of display-control signals with the differential delay 
inputted, respectively, it does not necessarily restrict to an AND gate. For example, you may be the 
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switch which chooses one side of the gradation control signals GCPB1 and GCPB2 shown in drawing 9 . 
Or in order to choose the falling edge of the gradation control signal GCPB2 by drawing 9 R> 9, it is 
possible also when using an OR gate as a signal selection circuitry. Or what is necessary is to make it 
synchronize with the rising edge of display-control signals, such as the gradation control signal GCP, 
and just to constitute a signal selection circuitry so that it may be made to operate and the transition 
state of the logic to need can be chosen. 

[0074] (Gestalt of the 2nd operation) Drawing 13 shows the gestalt of operation of the 2nd of this 
invention with which drawing 2 changed the wiring 200 of the X driver ICs 10A and 10B. In this case, the 
die length of each area of wiring 200 is L2<LKL3, and has become L3-LKL1-L2. Therefore, in the case 
of the example of wiring shown in drawing 13 , they become as the gradation control signal GCPA, and 
GCPB1 and GCPB2 are shown in drawing 14 . 

[0075] Therefore, it turns out that what is necessary is just to use the gradation control signal GCPB2 
which has the falling timing near the falling timing of the gradation control signal GCPA used in X driver 
10A. 

[0076] Then, what is necessary is just to choose the falling edge of the gradation control signal GCPB2 
by taking the OR of the gradation control signals GCPB1 and GCPB2, using an OR gate as a selection 
circuitry 140 shown in drawing 3 , as shown in drawing 1414 , when shown in drawing 13 and drawing 14 . 
[0077] Drawing 15 shows the example which connected three X drivers 10A, 10B, and 10C. In this case, 
central X driver 10A can be considered as a master, and the X drivers 10B and 10C of those neighbors 
can be made into a slave. In this case, the direction of time difference of the falling edge of for example, 
the gradation control signal GCP used by X drivers 10A, 10B, and 10C each where X driver 10B chose 
the display-control signal (GCPB2 is included) from the 2nd input terminal 184, and X driver 10C chose 
the display-control signal (GCPB1 is included) from the 1st input terminal 130 decreases, and, thereby, 
can reduce the shade difference in a screen. 

[0078] In this case, in X driver 10B, the AND gate which takes the AND of a display-control signal with 
the differential delay from the 1st and 2nd input terminal 130,184 can be used as a signal selection 
circuitry 140. What is necessary is just to use an OR gate as a signal selection circuitry 140 by X driver 
10C on the other hand. In addition, what is necessary is to prepare an AND gate and an OR gate in the 
signal selection circuitry 140, and just to constitute so that one of the gates itself or gate outputs can 
be chosen with external wiring in order to carry out IC configuration of three X driver ICs 10A, 10B, and 
10C in common. 

[0079] (Gestalt of the 3rd operation) Drawing 17 shows the liquid crystal equipment concerning the 
gestalt of operation of the 3rd of this invention. As shown in drawing 1 7 , the display-control signal 
outputted from the input/output terminal 180 (output terminal 182) of X driver 400A by the side of a 
master is inputted into X driver IC 400B through the 1st input terminal 130 and 2nd input terminal 184 
(input/output terminal 180) of X driver 400B of a slave side. 

[0080] Drawing 18 and drawing 19 show some block diagrams of the X driver ICs 400A and 400B shown 
' n drawing 1 7 , attach the same sign about what has the same function as the block of drawing 6 and 
drawing 7 , and omit the explanation. 

[0081] X driver IC 400B shown in X driver IC 400A shown in drawing 1 8 and drawing 1919 both has the 
same configuration, and is changing the function by the logic inputted into the M/S selection terminal 
162. 

[0082] The points that each driver ICs 400A and 400B are different from drawing 6 R> 6 and drawing 7 
are the internal configurations of the input/output-switching circuit 410 differing, having formed the 
internal delay circuit 420, and having formed AND gate 430 and OR gate 440 as a signal selection 
circuitry. 

[0083] The input/output-switching circuit 410 has the 2nd transmission gate 174 made into the 
condition which can be inputted based on H output from the inverter 176 which reverses the input logic 
from the M/S selection terminal 162 in the input signal from the 2nd input terminal 184, when the 
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transmission gate 172 connected to an output terminal 182 is made into the 1st transmission gate. The 
input/output-switching circuit 410 has further the pass on which the display-control signal from the 
signal generator 168 is made to input into the internal delay circuit 420, and has the 3rd transmission 
gate 178 turned on by "H" from the M/S selection terminal 162 in the middle of the pass. 
[0084] Therefore, in X driver IC 400A by the side of a master, the display-control signal from the signal 
generator 168 is inputted into an output terminal 182 and the internal delay circuit 420. On the other 
hand, in X driver IC 400B of a slave side, a display-control signal is inputted through the 2nd input 
terminal 184 like drawing 7 . 

[0085] Only the amount of delay to approximate is that the internal delay circuit 420 is the same as that 
of the amount of wiring delay in the wiring 450 from the output terminal 182 of X driver IC 400A to [ the 
1st input terminal 130 of X driver IC 400B ] drawing 17 , or the thing which delays a display-control 
signal. Therefore, the display-control signal (GCPA is included) delayed in the internal delay circuit 420 
is inputted into the signal feed zone 150 of X driver IC 400A by the side of a master through OR gate 
440. 

[0086] On the other hand, in X driver IC 400B of a slave side, a display-control signal with many 
amounts of delay (GCPB2 is included) is inputted as a display-control signal with few amounts of delay 
(GCPB1 is included) through the 2nd input terminal 184 through the 1st input terminal 130, and both 
AND is taken by AND gate 430 with the gestalt of this operation. Therefore, if the gradation control 
signal GCP is mentioned as an example, for example, the falling edge of the gradation control signal 
GCPB1 with few amounts of delay will be chosen. In this case, since the 3rd transmission gate 178 is 
controlled so that the output of the internal delay circuit 420 is set to "L", the signal from AND gate 
430 is inputted into the signal feed zone 150 through OR gate 440. Therefore, a display control can be 
carried out using the signal of the almost same amount of delay as the gradation control signal GCPA 
used in X driver IC 400A. For this reason, the problem of the shade difference in a screen is solvable. 
[0087] In addition, AND gate 430 shown in drawing 18 and drawing 19 can be changed into an OR gate or 
a switch like the signal selection circuitry 140 of the gestalt of the 1st operation according to the signal 
which should be chosen. 

[0088] It is desirable to make adjustable the amount of signal delay in the internal delay circuit 420 with 
the gestalt of operation of the 3rd of this invention mentioned above. What can be adjusted so that the 
shade difference in a screen may be made with min is good more preferably, displaying an image for the 
amount of delay on a screen. 

[0089] As mentioned above, although the gestalt of operation of this invention was explained, this 
invention is not limited to the gestalt of each operation mentioned above, and deformation 
implementation various by within the limits of the summary of this invention is possible for it. 
[0090] For example, you may be not only the passive drive mold liquid crystal equipment that exists 
when applying this invention to liquid crystal equipment, and is shown in the gestalt of each operation 
but active drive mold liquid crystal equipment. As an example, it is the case where an active component 
is set to TFD, and the data signal (DATA) and scan signal (SCAN) which are used in case it indicates by 
gradation are shown in drawing 20 . In addition, the electro-optic device of this invention is applicable 
not only like a thing but EL (electroluminescence) or MMD (micro mirror device) etc. which uses liquid 
crystal as an electro-optics component. 

[0091] Moreover, this invention is applicable with an above-mentioned electro-optic device not only like 
what indicates by gradation but things which indicate by binary, such as white and black. The gradation 
control signal GCP is not included in the display-control signal in this case. However, since a shade 
difference arises in a screen similarly when [ that a differential delay is, for example between the latch 
pulses LP ] used in two or more X driver ICs, if this invention is applied, the shade difference is 
cancelable. 

[0092] Furthermore, although X driver IC of the gestalt of each operation mentioned above had the 
input/output terminal 180, it can also make this an output terminal. In this case, in Slave 10B, 10C, and 
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ICs 400G, a display-control signal will be inputted only from the 1st input terminal 130. However, if an 
input/output terminal 180 is used, with Slave 10B, 10C, and ICs 400B, it excels in the point with the 
degree of freedom which can choose one side of a display-control signal with the differential delay 
inputted from the 1st and 2nd input terminal. 

[0093] Moreover, as electronic equipment concerning this invention, it is applicable to various electronic 
equipment, such as the record device of the personal computer using electro-optic devices, such as not 
only the portable telephone mentioned above but liquid crystal equipment, a mobile computer, a word 
processor, a pager, television, a viewfinder mold, or a monitor direct viewing type, an electronic notebook, 
an electronic calculator, a game device, a projector, navigation equipment, and a POS terminal. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the outline sectional view of the liquid crystal equipment concerning the gestalt of 
operation of the 1st of this invention. 

[Drawing 2] It is drawing showing the connection relation between two X driver ICs used for the liquid 
crystal equipment shown in drawing 1 , one Y driver IC, and the liquid crystal display section. 
[Drawing 3] It is the block diagram showing a configuration common to two X driver ICs shown in 
drawing 2 . 

[Drawing 4] It is the timing chart of the signal generated in X driver IC and Y driver IC which are shown 
in drawing 3 . 

[Drawing 5] It is the block diagram of a driver shown in drawing 3 . 

[Drawing 6] It is the partial block diagram of X driver IC by the side of the master shown in drawing 2 . 
[Drawing 7] It is the partial block diagram of X driver IC of a slave side shown in drawing 2 . 
[Drawing 8] It is a wave form chart for explaining delay of a gradation control signal, and a gap of the 
effective voltage resulting from it. 

[Drawing 9] It is a wave form chart for explaining the actuation for reducing the shade difference in a 
screen. 

[Drawing 10] It is drawing showing the connection relation between two X driver ICs used for 
conventional liquid crystal equipment, one Y driver IC, and the liquid crystal display section. 
[Drawing 1 1] It is drawing showing the drive wave used for a principle drive with passive drive mold liquid 
crystal equipment. 

[Drawing 12] It is drawing showing other drive waves used for passive drive mold liquid crystal 
equipment. 

[Drawing 13] Drawing 2 is drawing showing a different example of wiring. 

[Drawing 14] It is a wave form chart for explaining the actuation for reducing the shade difference in the 
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screen in the case of the example of wiring shown in drawing 13 . 

[Drawing 1 5] It is the explanatory view of the liquid crystal equipment concerning the gestalt of 
operation of the 2nd of this invention. 

[Drawing 1 6] It is the outline perspective view of the portable telephone which is an example of the 
electronic equipment by which the liquid crystal equipment shown in drawing 1 is used. 
[Drawing 1 7] It is the explanatory view of the liquid crystal equipment concerning the gestalt of 
operation of the 2nd of this invention. 

[Drawing 18] It is the partial block diagram of X driver IC by the side of the master shown in drawing 17 . 

[Drawing 1 9] It is the partial block diagram of X driver IC of a slave side shown in drawing 17 . 

[Drawing 20] It is drawing showing the drive wave used for the active drive mold liquid crystal equipment 

which uses TFD as a switching element. 

[Description of Notations] 

10 Liquid Crystal Display Driver IC 

10A X driver IC by the side of a master 

10B X driver IC of a slave side 

12 Y Driver IC 

20 Liquid Crystal Module 

22 24 Glass substrate 

26 Liquid Crystal 

28 Liquid Crystal Display Section 

30 Printed Circuit Board 

40 Elastic Connection Member 

100 Interface Circuitry 

102 Terminal 

103 Terminal 
110 RAM 

112 I/O Buffer 
1 14 Column Address Circuit 
1 1 6 Row Address Circuit 
1 18 Display Address Circuit 

1 20 Driver 

121 Latch Circuit 

122 Counter 

123 Coincidence Detector 

124 Level Shifter 

125 LCD Driver 

126 Power Source for Display 
130 1st Input Terminal 

140 Signal Selection Circuitry (OR Gate) 
150 Signal Feed Zone 

160 Display-Control Signal Generation Section 

162 M/S Selection Terminal 

163 Oscillation Equipment 

164 Dot Clock Input Terminal 
166 NAND Gate 

1 68 Signal Generator 

1 70 Input/output-Switching Circuit 

1 72 Transmission Gate 

173 OR Gate 
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174 Transmission Gate 
176 Inverter 
178 Transmission Gate 
1 80 Input/output Terminal 
182 Output Terminal 
184 2nd Input Terminal 
200 Wiring 
300 MPU 

400A X driver IC by the side of a master 

400B X driver IC of a slave side 

410 Input/output-Switching Circuit 

420 Internal Dfelay Circuit 

430 AND Gate 

440 OR Gate 

500 Portable Telephone 

510 Receiver Section 

520 Transmission Section 

530 Control Unit 

540 Antenna 

600 Liquid Crystal Display Section 

600A The screen of a left half 

600B The screen of a right half 

610 X Driver IC by the side of Master 

620 X Driver.IC of Slave Side 

630 Y Driver IC 

640,650 Wiring 



[Translation done.] 



